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Abstract. The total number of germs present in 1 cm2 of carcass surface shows the degree of contamination 
during slaughtering as well as the hygienic condition of the air, the slaughtering hall, the equipment getting in 
contact with the carcasses, of the utensils, operators’ work equipment, of the operators’ hygiene. The indicator is 
determined by inoculating microorganisms from the carcasses surface in nutritional and selective environments, 




The operational sanitation consists in a number of work procedures and measures 
included in the SSOP, which must ensure the obtaining of food products not contaminated 
with pathogen microorganisms or alteration microorganisms, or a number of microorganisms 
as small as possible. In order to achieve that goal, during the obtaining and processing of the 
products, the work technology and hygiene must be complied to during the entire production 
technology flow.  
a.  Determinations performed: determination of the total number of aerobe bacteria 
NTG/cm2 for each carcass. 
b.  Frequency and moment of performing: samples were taken from 5 – 10 carcasses, 
during one single day of each week.  
 
MATERIALS AND METHODS 
 
From the carcasses, after the toilet and before starting the cooling process, 4 samples of 
tissue were taken, representing a total surface of 20 cm2. The 4 fragments were obtained by 
cutting out with a sterile device of square tissue sample in area of 5 cm2 and maximum 5 mm 
thick (a rectangle with the dimensions of 2.5 cm/ 2 cm) from the election areas, which were 
introduced in aseptic conditions, right after sample taking, in a vessel or sterile plastic bag, 
and then shipped to the lab. 
The samples were taken from the following election points: neck, chest, side and thigh. 
The samples were taken through the destructive method. Samples were taken from 5-10 
carcasses, in one single day of each working week. The sample taking was made at the end of 
one slaughtering day’s program, before the cooling process. Before examination, samples 
taken from the 4 election points were put together. Until the moment of examination, the 
samples were kept at a temperature of 4°C. The examination was performed after no mote 
than 24 hours from sample taking.  
The samples taken were diluted in a stomacher bag, with 100 ml peptone saline solution 
(0.1% peptone + 0.85% NaCl), were subject to homogenization, using a peristaltic stomacher, 
for at least 2 min. in 250 rpm. 
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For the processing, serial dilutions were made in peptone saline solution (0.1% peptone 
+ 0.85% NaCl). The suspension resulted from the meat homogenization in the stomacher bag 
was not considered as a dilution, and in the calculation it was considered to have a dilution of 
100. 
Determinations were made for the setting of the total number of viable germs (NTG), 
according to the European standard EN ISO 4833/2003, Microbiology of food and animal 
feeding stuffs. Horizontal method for the enumeration of microorganisms. Colony-count 
technique at 30 degrees. 
For the total number of viable germs (TNG) the application of the microbiological 
criteria in the results of the testing of the samples obtained through excision was made 
according to the stipulations of the Order of the HM 91/2005, presented in table 1. 
 
Table 1 
Average logarithmic values for marginal or not acceptable results for criteria of bacteriological performance 
(u.f.c./cm2) for cattle (OMS 91/2005) 
 
NTG Acceptable values Marginal values  (> m dar < M) 
Not acceptable values  
(> M) 
Average logarithmic 
values < 3.5 3.5 – 5.0 > 5 
 
In order to check the control process, the logarithmic average of the results must be 
included in one of the 3 categories, acceptable, marginal or non-acceptable. M and m are the 
superior limits for the categories marginal and respective acceptable.  
According to the work protocol samples were taken in order to set the total number of 
anaerobic bacteria TGN/cm2 of carcass surface in 2 cattle slaughtering units.  
The sample taking was made in the time January 2003 / September 2005. The samples 
were taken simultaneously in the 2 units.  
Following experimental versions were set through work protocol: 
Witness variant:  
 Vm: Ab, B – the disinfection was made with NaOH 2.5% sol. 
 Experimental variant: 
 Ve1: Ab, B – the disinfection was made with sol. of Decontaminol 1%; 
 Ve1: Ab – the disinfection was made with sol. of Decontaminol 1% and the HACCP 
plan was implemented; 
 Ve2: B – the disinfection was made with sol. of Decontaminol 1% and for the 
sanitation-decontamination a specially trained team was used. 
 
RESULTS AND DISCUSSIONS 
 
The total number of aerobe bacteria TGN/cm2 for each carcass in cattle slaughtering, 
after the air drying operation in the witness versions VmAb and VmB has presented average 
values of 16960.90 and a variability coefficient of 64.22 % for the entire experimental period 
in the unit A and 16170.21 in unit B with the variability coefficient of 62.18%. 
In the experimental versions Ve1Ab and Ve1B the average values recorded have 
decreased to 10334.20 for the entire experimental period in unit A and to 11187.40 in unit B. 
The same tendency has been noticed in the experimental versions Ve2Ab and Ve2B too, for the 
units A and B. 
In unit A statistically very significant differences (p < 0.001) were noticed between the 
total number of anaerobic TGN/cm2 for each carcass, after the air drying operation, between 
the experimental versions VmAb and Ve1Ab, VmAb and Ve2Ab as well as between Ve1Ab and 
Ve2Ab. 
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In unit B statistically very significant differences (p < 0.001) were noticed between the 
total number of anaerobic TGN/cm2 for each carcass, after the air drying operation, between 
the experimental versions VmB and Ve1B, VmB and Ve2B as well as between Ve1B and Ve2B. 

















































Fig. 1. The evolution of TGN/cm2 by area of cattle carcass within units A and B during experimental period 
 
The efficiency of the procedures and of the experimental means was assessed for the 
optimization of the sanitation, though two indicators:  
∗ The degree of reducing of TGN/cm2 for each carcass in the studied experimental 
variants; 
∗ The percentage rate of the acceptable, margin and inappropriate samples, from 
the total of examined samples. 
Both indicators considered show favorable results in the experimental versions, as 
follows: 
The degree of reducing TGN/cm2 for each carcass in the experimental versions studied 
is presented in table 2. 
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Table 2 
Degree of reducing TGN/cm2 of surface at cattle slaughter 
 
Experimental version  Experimental version  No. Checked 
objective VmAb Ve1Ab 
Degree of 
reducing, % VmB Ve1B 
Degree of 
reducing, % 
16960.9 10334.2 39.1 18595.75 11187.4 39.8 
VmAb Ve2Ab  VmB Ve2B  1. 
Cattle semi-
carcasses 16960.9 1650.83 90.3 18595.75 8973.92 51.7 
 
Analyzing the information in table 2 it can be found that the microbe load of the carcass 
surfaces has recorded average values oscillating between 16961 and 1651 ufc/cm2 carcass 
surface in unit A and between 18596 and 8974 ufc/cm2 carcass surface in unit B.  
After disinfecting the work surfaces with solution of Decontaminol 1%, following data 
were found: 
∗ In unit A the average values of NTG/cm2 for each carcass surface were between 16961 
and 10334 ufc/cm2, the degree of bacterial reducing being of 39.1%. The logarithm values of 
the absolute average values have oscillated between 4.22 and 4.01. Compared to the 
information obtained in the stipulations of OHM 91/2005 it is found that they are included in 
the interval of marginal values (the logarithm values being included between 3.5 and 5). 
∗ In Unit B the average values of TGN/cm2 for each carcass surface were between18596 
and 11187 ufc/cm2, the degree of bacterial reducing being of 39.8%. The logarithm values of 
the absolute average values have oscillated between 4.27 and 4.05. Comparing the 
information obtained with the stipulations of OHM 91/2005 it is found that they are included 
in the interval of margin values.  
After replacing the decontamination means and the use of new sanitation optimization 
procedures following was found:  
∗ In unit A the average values of TGN/cm2 per carcass were included between 16961 and 
1651 ufc/cm2 carcass surface, the degree of bacterial reducing being of 90.3%. The logarithm 
value for the absolute average values was of 3.22. Compared to the information obtained with 
the stipulations of OHM 91/2005 it is found that they are included in the interval of 
acceptable values (the logarithm values being < 3.5). 
∗ In Unit B the average values of TGN/cm2 for each carcass were between 18596 and 8974 
ufc/cm2 carcass surface, the degree of bacterial reducing being of 51.7%. The logarithm value 
of the absolute average values have been of 3.95. Comparing the information obtained with 
the stipulations of OHM 91/2005 it is found that they are included in the interval of margin 
values (the logarithm margin values being included between 3.5 and 5). 
The second criterion discussed, the number of acceptable samples, margin samples 
and non-acceptable samples, respective, their percentage rate in the total of examined 
samples in the experimental versions studied is a much objective and representative criterion. 
Their values are presented in table 3. 
Table 3 
Number, share, respectively (%) of not corresponding samples from total of examined samples when TGN/cm2 
of surface was determined (cattle slaughter) 
 
Unit A Unit B 
Version Acceptable 




values Margin values 
Non-acceptable 
values 
Vm 12 (26.1%) 31 (67.4%) 3 (6.5%) 11 (23.9%) 31 (67.4%) 4 (8.7%) 
Ve1 27 (57.4%) 18 (38.3%) 2 (4.3%) 21 (44.7%) 23 (48.9%) 3 (6.4%) 
Ve2 30 (85.7%) 5 (14.3%) - 28 (80%) 6 (17.1%) 1 (2.9%) 
 
For the bacteriologic examination of the carcass surfaces, 128 samples of tissue were 
taken in unit A as well as in unit B. 
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After replacing the decontamination means and using new procedures for the 
optimization of sanitation, following situation was found:  
∗ In unit A, the number of acceptable samples was in continuous growth, being of 12 
(26.1%) within the witness versions (VmAb), of 27 (57.4%) in the experimental version Ve1Ab 
and of 30 (85.7%) in the experimental version Ve2Ab. The number of margin samples has 
decreased continuously being of 31 (67.4%) within the witness version (VmAb), of 18 (38.3%) 
in the experimental version Ve1Ab and of 5 (14.3%) in the experimental version Ve2Ab. The 
number of non-acceptable samples was in continuous decrease, being of 3 (6.5%) within the 
witness versions (VmAb), of 2 (4.3%) in the experimental version Ve1Ab and no samples in the 
experimental version Ve2Ab. 
∗ In unit B, the number of acceptable samples was in continuous growth, being of 11 
(23.9%) within the witness versions (VmB), of 21 (44.7%) in the experimental version Ve1B 
and of 28 (80%) in the experimental version Ve2B. The number of margin samples has 
decreased continuously being of 31 (67.4%) within the witness versions (VmB), of 23 (48.9%) 
in the experimental version Ve1B and of 6 (17.1%) in the experimental version Ve2B. The 
number of non-acceptable samples was in continuous decrease being of 4 (8.7%) within the 
witness versions (VmB), of 3 (6.4%) in the experimental version Ve1B and of 1 (2.9%) in the 




In cattle slaughtering, for the bacteriologic control of the surfaces of carcasses 
regarding TGN/cm2 for each carcass, a number of 128 samples of carcass samples of tissue 
were taken and analyzed, from unit A as well as from unit B. The check has shown the 
following:  
* In the control TGN/cm2 of carcass, by replacing the disinfection means and the use of 
a new optimization procedure for the sanitation, the number of acceptable samples has 
grown from 26.1% to 85.7% in unit A and from 23.9% to 80% in unit B, the number of 
margin samples has decreased from 67.4% to 14.3% in unit A and from 67.4% to 
17.1% in unit B and the number of non/acceptable samples has decreased from 6.5% to 
0% in unit A and from 8.7% to 2.9% in unit B.  
* After replacing the disinfection means and using new procedures for the optimization 
of sanitation, the degree of bacteriologic reducing of the average values of TGN/cm2 of 
surface of cattle carcass surface was of 90.3% in unit A, respective of 51.7% in unit B, 
the differences recorded being extremely significant from the statistic point of view (p < 
0.001), in both units, between the versions Vm and Ve1, Vm and Ve2 and Ve1 and Ve2. 
* Analyzing the data obtained at the microbiological examination of the microaeroflora 
and of the work surfaces, utensils, equipment, personnel, it is found that there is a strong 
connection between the pre-operational hygiene and the carcasses state of contamination. 
Thus, it was noticed that when the pre-operational hygiene was poor, the degree of 
contamination of the carcasses was high, denoting the fact that that in the contamination 
of the carcasses the air of the working spaces and the degree of contamination in the 
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